Introduction
The classic "Mumps" is known as a viral parotitis caused by mumps virus belonging to the genus Rubulavirus in the Paramyxoviridae family (1, 2) , but various viral pathogens have been identified as causes of acute viral infection of the salivary glands (1) . These include viruses such as parainfluenza (types 1, 2 and 3) virus, Influenza, Coxsackie virus, ECHO (enteric cytopathic human orphan) virus and Lymphocytic choriomeningitis virus (3) (4) (5) (6) . Moreover, cytomegalovirus and adenovirus have been reported as causative pathogens of acute parotitis in patients with AIDS. Direct HIV (human immunodeficiency virus) infection of the parotid glands is rare, but is characterized by chronic, cystic parotid enlargement (7) (8) (9) .
Complications regarding classic mumps syndrome have been widely known such as orchitis, oophoritis, mastitis, sensorineural hearing loss, pancreatitis, aseptic meningitis and encephalitis. Of these complications, aseptic meningitis is the most common neurologic manifestation which occurs in 1-10% of patients infected with mumps (10) . On the other hand, other viruses responsible for acute parotitis are less common, and understanding of their associated complications is more limited.
Herein we reported three pediatric patients with clinical manifestations of aseptic meningitis as a complication of non-mumps associated parotitis and compared its differences with classic forms of aseptic meningitis caused by classic mumps.
Cases Presentation
All of three cases were referred to our department between January 2005 and December 2009, with conclusively diagnosis of "secondary aseptic meningitis due to acute non-mumps associated parotitis" based on the clinical and laboratory findings. All of three cases were male with ages ranging from 16 to 17 years. The characteristics of individual cases are given in Table 1 . There were no prodromal symptoms including headache, myalgias, arthralgias, anorexia and malaise prior to the development of parotitis. The initial symptoms were unilateral parotid gland swelling, headache and high fever up to 39.2 ~ 39.3°C in three cases respectively. All of them were in the left parotid gland and had headache and fever at the same time in parotid swelling. All of them had an alert mental state with no meningeal irritation signs in physical examination. All of them responded to conserva-tive management and showed recovery without sequelae within 11 days. On computed tomography, the left parotid gland was diffusely enlarged with a moderate enhancement, also several enlarged lymph nodes were found in the left internal jugular chain in all cases. On laboratory tests, serum markers for Mumps-IgM had negative results, but serum markers for Mumps-IgG had positive findings. Serum markers for herpes simplex virus (HSV), cytomegalovirus (CMV), varicella-zoster virus (VZV) and Epstein-Barr virus (EBV) had negative results.
The highest levels of serum amylase were found in all cases at initial work-up (Table 2) . On the second day of hospitalization, spinal tapping was performed in all cases. Analysis of cerebrospinal fluid (CSF) was shown in the Table 3 . Chemical analysis and cytology of CSF supported the diagnosis of viral meningitis. However, all virological examinations of CSF had negative results (Table 2) . Furthermore, 1 week later, follow-up serologic tests for Mumps-IgM had negative findings. Archive of SID www.SID.ir
Discussion
Mumps virus can be easily detected from saliva, cerebrospinal fluid, urine, or seminal fluid within the first week of parotitis onset (11, 12) . If viral detection fails, a definitive diagnosis can be performed by serological markers. Serological confirmative diagnosis is mainly based on detection of virus-specific IgM and IgG antibodies, measured by direct or indirect ELISA (13) . In our case series, serological tests showed that IgM testing with appropriately timed serum samples had negative result and IgG testing had positive result in all cases. Therefore, the serological results are consistent with a past mumps infection , prior vaccination, and the late stage of active infection. However, they all had no prior infection history. On the contrary, because the mumps vaccination was included in the national immunization program (NIP) in 1985, and a booster dosage was given from 1997 in Korea (14) , they all had previous measles, mumps, rubella (MMR) vaccination history. Therefore, we did not consider mumps virus as the causative agent of acute parotitis in our case series and additional viral serological tests to seek the causative agent, but all tests showed negative results.
Acute non-mumps associated parotitis caused by parainfluenza viruses or non-paramyxoviruses has a low incidence rate and therefore its clinical characteristics and complications including aseptic meningitis have rarely been reported. Of the non-mumps viruses mentioned earlier, parainfluenza virus (types 2 and 3) has been the only virus reported representing acute parotitis and aseptic meningitis simultaneously (4, 6, 10, 15, 16) . While there are some similarities between the clinical characteristics of classic mumps and non-mumps associated parotitis, some significant differences exist. First of all, approximately two thirds of patients have short prodromal symptoms before the development of parotitis presenting low-grade fever, headache, myalgias, arthralgias, anorexia, and malaise in classic mumps (13) . However, there were no recognized prodromal symptoms in all 3 cases. Second, in classic mumps, swelling occurs in both parotid glands in 90% of cases. Glandular swelling generally begins on one side, followed by contralateral involvement within 1 to 5 days (13). However, only unilateral swelling of the parotid gland was found in our cases. Third, in classic mumps, 85% of patients occur in children younger than 15 years, but all of our patients were over 16 (5) . Non-mumps associated parotitis has a rather high developmental age involving older children.
Aseptic meningitis due to mumps infection is the most common extrasalivary manifestation which is a benign entity without essential risk of mortality or long-term sequelae (13) . Typical symptoms include high fever, headache, vomiting, neck stiffness, and lethargy (17) . The diagnosis of CNS complications is relatively easy if there is salivary gland involvement, but in up to 50% of cases without salivary gland involvement, an accurate diagnosis can be made only by serologic tests (18, 19) . Furthermore, in patients with mumps meningitis, virus-specific IgM and IgG can be detected in CSF study (20) . In our case series, there are some similar characteristics with classic mumps meningitis. First, aseptic meningitis occurred only in male patients. Second, our patients admitted with high fever and headache lasting for 72 ~ 96 hours. Third, aseptic meningitis was a self-limited disease which showed spontaneous recovery without sequelae within 7 to 10 days with conservative management. However, there are following important differences. First, there is difference in the developmental stage of meningitis. In cases of aseptic meningitis due to mumps, it can manifest about 5 days after the onset of mumps parotitis or it can precede mumps parotitis by a week (21) . However, in our case, aseptic meningitis occurred with the onset of parotitis. Second, in meningitis due to mumps, meningeal irritation signs were reported in 43-93% of cases (17) and appear much higher in older children, adolescents, and adults, but all of our patients showed negative MIS signs in physical examination. Third, in aseptic meningitis due to mumps, it occurs without salivary gland involvement in 50% of cases, but all of our patients showed unilateral parotid gland involvement. We presented three patients as non-mumps associated parotitis with aseptic meningitis. Rubulavirus could not be identified as the causative pathogen (serial serum Anti-Mumps-IgM negative); all patients had positive titers for Anti-Mumps IgG indicative of a past infection or immunization. Moreover, serology study for HSV, CMV, VZV, and EBV had negative findings. However, in the reported patients, important additional viral testing was not performed. First, testing for mumps virus by PCR (polymerase chain reaction) from serum and CSF was not performed. Furthermore, an early infection might have potentially been missed. Second, we discussed parainfluenza virus, influenza virus, coxsackie virus, echovirus and lymphocytic choriomeningitis virus as possible causative pathogens of salivary gland infections. However, except serology for enterovirus, testing for these pathogens (serology, PCR) was not performed. Furthermore, lack of this data leaves the cause of diseases unresolved.
If acute parotitis accompanies with clinical manifestations different from classic mumps and associated with aseptic meningitis in early stage of the disease with initially negative serological test for mumps, acute parotitis with aseptic meningitis caused by non-mumps virus should be considered and various serological tests should be performed to identify the causative virus. Proper testing for the most likely causative pathogens including PCR or ELISA on serum or CSF would be inevitable to accurate diagnosis.
